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Description 



This invention is concerned with a plug for use in 
securing a screw in a previously formed hole in a work 
piece according to the precharacterising part of ctaim 1. s 

The invention is further concerned with a method of 

moulding a plug. 

Plastics plugs, which are inserted into a hole in a 
work piece, to receive a conventional screw to secure 
the screw to the work piece are well known 10 

It is usual to use different plastics plugs for different 
work pieces; in particular, for securing screws into a 
blind hole in a haid work piece, such as brick or con- 
crete; into a Wind hole in a soft triable work piece, such 
as blown concrete; or. into a hole extend.ng nght .5 
through a sheetform work piece. 

Attempts have been made to provide a plugwhich 
is suitable for use in all these three situations, but the 
requirements for a fastener to work satisfactonly in all 
three conflict with one another. 

For a plug which is to secure a screw in a hole in a 
rigid work piece, the plug is conventionally of uriforrr, 
outside diameter so that it may readily be inserted in the 
hole. A central bore, to receive the screw is usually pro- 
vided with ridges so that on the screw being driven into is 
the plug the screw engages the plug firmly, and a small 
amount of expansion of the plug takes place to grip the 
hole firmly. Use of such a plug in a friable material will 
usually not provide a firm fixture as the expansion of the 
plug is inadequate to hold the plug securely in the mate- so 

For a plug which is to secure a screw in a hole 
through a sheetform material, the plug usually com- 
prises a tail portion connected to a head portion, Bie 
plug by a series of legs, and the screw is intended to 35 
pass freely through the bore of the plug until it reaches 
the tail portion, and then to draw the tail portion towards 
the head portion to force the legs to bend outwardly to 
securetheplugtotheworkpiece. ft will be resized that 
the provision of ridges in the bore of the plug (to enable 40 
the plug to be used, as above, in rigid material) will pre- 
vent easy passage of Ihe screw from the head portion to 

the tail portion. . 

Moreover, where the plug is constructed from plas- 
tics material it is difficult and generally not cost effective <s 
to form a thread in the bore of the tail portion which 
would assist passage of the screw. Thus, in plasty 
plugs, the screw normally cuts its own thread and of 
course this offers considerable resistance to the turning 
of the screw. The screw can therefore impose a severe so 
torque on the tail portion while it is being dnven. This 
torque can be sufficient to twist the legs and indeed this 
is the intended result in some plugs presently available, 
so that the legs twist around the screw and. as the 
screw draws the tail portion towards the head portion ss 
the legs are squeezed into a ball formation. However 
this places very localised pressures around fhe edge of 
the hole in the sheetform material so that where the lat- 
ter is plaster boaid or the like the edge may crumble and 



prevent a secure f ixing being made. 

In WO/9008265, there is disclosed a plug where 
thfe tendency of the legs to twist is countered. This plug 
comprises a head portion having an enlarged flange 
adapted to engage the workpiece and a generally cylin- 
drical portion, tapering outwards slightly from the 
flange, acylindrical tail portion of substantially the same 
diameter as the smallest part of the head portion and 
four legs interconnecting the tail portion and the head 

PCrt These legs are in two pairs, one pair of <W™*\ 
leas of approximately a semicircular cross section, and 
another pair of opposed legs of somewhat smaller cross 
section. The larger legs are arranged such that testing 
of them is substantially prevented, and only foldmg at 
defined weakened positions is essentially possible. 

This plug will operate successfully in a hole in ngid 
material, and will also operate in a hole in sheetform 
material of appropriate thickness, where the lew w,H 
told outwards near their middles so that the halves of 
the legs connected to the head portion are levered flat 
against the back of the sheetform work piece as the tai 
portion is drawn towards the head portion on driving of 
the screw into Ihe tail portion. A secure fixing, even in 
friable material such as plasterboard, is therefore possi- 
ble because the pressures on the board are spread by 
the legs being flat against the board, and are not con- 
centrated on the edge of the hole. _ 

Even so the screw having to cut its own thread in 
the tail portion (despite the provision of ridges in the tail 
portion to reduce the requisite torque required) never- 
ttieless makes the plug difficult to set and offers consid- 
erable resistance to driving of the sere*. Indeed, 
although the aforementioned ridges do reduce the 
torque required, this reduction is at the expense of the 
security of the fixing; rt is quite possible to overdrwethe 
screw without appreciating that in so doing the threads 
painstakingly cut in the tail portion have now been 

^However, it is in soft friable material where the plug 
will not generally operate satisfactorily: the plug wrfl not 
expand adequately into the friable material simply on 
insertion of a screw into the plug, and if the screw is 
driven further, the rigidity of the larger pair of the legs is 
such that only a small amount of lateral expansion in a 
manner comparable to that taking place when used with 
sheet material, will take place, and a secure fastening 
cannot be ensured. In this context, the aforementioned 
twisting of the legs into a ball is desirable as it expands 
into the friable material. 

A solution to this problem is to make the legs 
essentially the same so that twisting is possible, but pro- 
vide threads in the tail portion so that less torque is 
required to drive the screw into the tail portion (but with- 
out reducing the strength of the connection between the 
screw and tail portion) so that the undesirable ball for- 
mation does not occur, or is not so likely to occur, when 
the plug is used in the sheetform work piece situation. 
A plug acceding to the precharacterising portion of 
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claim 1 , is known from US-A-3 365 999 showing threads 
provided in a tail portion of the plug. 

However, while there is little problem in forming 
threads in plugs of this type, it is a different matter to do 
so in a cost effective manner. 

US-A-4547108 discloses a trim cover clip which 
has a thread grip moulded on an internal flexible tongue 
formed in a bore of the dip. Here a core mould passes 
through a'window of the clip. However, the thread so- 
formed is only single sided and in order to gnp a screw 
must be biased towards the screw and accordingly 
offers signif icant resistance to entry of the screw. 

It is an object of the present invention to provide a 
plug of plastics material having moulded thread forma- 
tions and a method of moulding same which does not 
suffer the aforementioned disadvantages, or at least 
mitigates their effects. 

In accordance with this invention there is proviaea a 
plug tor use in securing a screw in a previously formed 
hole in a work piece comprising a head portion, a tail 
portion of substantially the same external diameter as 
the head portion, and legs interconnecting the tail por- 
tion and the head portion, wherein the tail portion com- 
prises a body having a central bore from a leg end to an 
opposite open end. said leg end being connected to 
said legs, characterised in that it further comprises a 
first single helical land of at most one turn being formed 
in said bore near said leg end. a second single helical 
land of at most one turn being formed in said bore near 
said open end, each helical land having a start and an 
end. being in a first plane containing a central longitudi- 
nal axis of the plug, inclined arcuate grooves being 
formed in said bore between said lands, and two open- 
ings in either side of said cylindrical portion connecting 
with said bore, each opening having a first side coinci- 
dent with said plane and a second parallel side on oppo- 
site sides of said plane, a second plane being defined 
by said axis and lying perpendicular said first plane, 
said second sides of each opening each having a profile 
the same as the profile in said second plane of said 
grooves in the bore, said helical lands and said arcuate 
grooves constituting a thread formation such that a 
screw of appropriate dimensions can drive through said 
formation substantially without cutting the matenal of 

The invention further provides a method of mould- 
ing a plug comprising employing a mould in two mating 
parts, defining first and second perpendicular planes, 
each part having a head forming portion, a tail forming 
portion and a legs forming portion between said head 
and tail forming portions, the two parts mating along 
said second plane which contains a longitudinal axis of 
said plug when moulded, said first plane also containing 
said axis, the mould further comprising a bore pin and 
an end pin, the pins lying along said axis and each hav- 
ing an end facing the other, each pin being substantially 
cylindrical and having a helical land former at said fac- 
ing end. each former having a start and a finish lying in 
sad first plane and being within the confines of the tail 



forming portion of said mating parts when the mould is 
assembled, a peg being disposed in each tail forming 
portion of each mating part of the mould, each peg hav- 
ing a root end attached to said mating part and a distal 
5 end. and a fret surface extending between sad root to 
said distal ends and being in saidf irst plane, the ends of 
said first surfaces being adapted to fie against each 
other when the mould is assembled and said pins being 
adapted to abut said pegs such that a continuous bore 
)0 is formed in said plug during moulding, said pegs being 
grooved on a second surface thereof, first of said 
grooves being substantially parallel said first plane from 
the root end of the plug until said second plane is 
reached whereupon said grooves change to second of 
t5 said grooves being substantially parallel said second 
plane, said method further comprising the steps of :- 
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a) assembling said mould; 

b) injecting material in said mould to fill its cavities; 

c) allowing said materia) to harden; 

d) opening said mould by moving said mating parts 
away from said bore pin in the direction of said first 
grooves; 

e) moving said end pin in said axial direction to 
release the plug from the bore pin. whereby a plug 
is formed having a thread formation in a tail portion 
thereof such that a screw of appropriate dimen- 
sions can be driven through said tail portion sub- 
stantially without cutting the material of the plug. 



Particular embodiments of the invention are dis- 
closed in the dependent claims. 

Preferably the pegs are each inclined with respect 
to a third plane perpendicular said first and second axes 
35 by an amount equal to the inclination of the screw 
thread to be formed. Preferably, the grooves on said 
second surface are parallel the peg in the region where 
said second surface is parallel sad first plane but are 
progressively inclined on said second surface so that a 
40 tangent to sad grooves remains inclined with respect to 
said third plane by the same inclination around sad 
curved region of sad second surface. 

The invention also provdes a mould for performing 
the aforementioned method. 
45 The invention is further described hereinafter, by 
way of example only, with reference to the accompany- 
ing drawings, in which: 

Figure 1 shows a sde view of a plug embodying the 
so invention; 

Figure 2 shows a view of the plug in longitudinal 

section* 

Figure 3 shows a view in section along the line III - 
III of Figure 1; 

55 Figures 4 & 5 show a first mode of use of the plug; 
Figures 6 & 7 show a second mode of use of the 

Rgures 8 & 9 show a third mode of use of the plug; 
Figure 10 shows an end view of a head portion of 
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the plug; 

Raure 1 1 is a side view in the direction of the arrow 
XI in Rgure 12 of an assemded mould according to 
the present invention; 

Figure 12 is a plan view of the mould of Figure 11 
taken along the line XII-XII in Figure 1 1 ; and, 
Rgure 13 Is another side view of the mould of Fig- 
ure 1 1 in the direction of the arrow XIII in Figure 12. 



A plug embodying the invention is shownin Figure 
1 This plug is made of nylon, preferably Nylon 6^As 
IrfHbe explained later, the plug is usable *ree dtfer- 
Z mSo secure screws in a previously formed hole 

8 ^.Comprises a head portion 2 whfch has an 
enJged flange 4 adapted to engage the surface of the 
piece !?the use of the plug. The head portion 2 
co^ESa cylindrical portion 6 of unHorm outejde 
Seter Four ribs 8 extend from the portion 6 to the 
US 4to ZsX in preventing rotation of the plug when 
inserted into a work piece. 

TCu^alsocoVis^ 
of subslSy the same external diameter asthe head 
Porton. Four legs 12 interconnect the tail porton 10and 

^rsu^Sun^rrn smooth bore 14 exterrts 
through the head portion 2 and the four legs 12 to he 
Si Portion 10. The tail portion 10 is provded wrth screw 
SoSTproiections in the form of thread shaped lands 
SLa central boreof lesser diameter than the 
^ 4 bTthe diameter of the bottom of generally! ,el- 
S recess 18betweenthe lands 16 is appropriately 
S ^ that of the bore 14. Thus, between Jem 
the SSs 16 and grooves 18. described J more detail 
below, constitute a thread formation 16. 18. 

Each leg 12 comprises a first f.*ang porton* o 
reduced thickness adjacent the cylindrical portion 6 of 
me head fScTa second flexing portion 22 of reduced 
S^^«nt the tail portion 10.andattiirdf.e^g 

rafenM o reduced thickness approxirnately mjdway 
Keen the flexing portions 20 and 22. The thickness 
Stelec i fee T Rgure2) radially of the plug increases 
"SXZ Portion 20 towards the WjMjJ 
oortion 24 and from the second flexing portion 22 
SSLta third flexing portion 24. « can *us be seen 
She overall outer diameter X of a cerrtra I portion of 
the four legs isslightly greater ^ me outer diameter Y 
of the cylindrical portion 6 of the head portion 2. 

Ea7h7eg 12 viewed perpendicular to a plane of 
symmetry of the plug generally P^^^* 0 ^!^ 
copses bowed side faces 25. 25. Extending from ^ 

25 to the fail portion 10 are parallel ode faces 27. z/ 
Sus the thickness of the leg transversely of theradial 
Section decreases between the first flexmg porton 20 
andthethirdflexingpcrton2^ 
flexing portion 22 and the third J^ on J** 
small gap 30. of generally uniform width, extends 



between inner edges 32 of advent srfe faces J ^» 
Ims 12 This gap 30 extends from the second flexmg 
SS» 22pa2 *e first flexing portion 24 anda short 
w2 1 theWlindrical portion 6 of the head portion Z 
. Tn heXxTon 2 * provided with four equally spaced 
interralaSgroovesSlwhicharecortnuationsdthe 

gaps 30. 

The dug may be utilized in three different modes, 
in a first mode (Figures 4 and 5) the plug is used « 
w a Wind hole in fairly strong material e.g. ^.^34 
is prepared which is approximately of the s*e of the 
Lindrical head portion 6 of the plug. The plug • then 
X£1n the hSe It will enter the hole easif* central 
££n. of the four legs being pushed 
» slight flexing at the three flexing portions of each leg) 

tral bore 14 to provide a portion ol reduced diameter in 
the bore, this diameter decreasing from the head por- 
ZXZ the middle of the legs 1 2. and "^creasing 
„ Sn from the middle porton to the 

screw 38 is then inserted. The screw is of appropriate 
oSlerto engage the legs 12 where ^aveibeen 
forced inwardly- Depending on the ^^T^ 
of the work piece, the legs 12 may be forced outwardly 

2S oy me^ew enlarge the hde 34, but " ™* ^ 
ate the legs will serve to grip the screw 38 tightly and 

also the inner surface of the hole 24. 

When the point of the saew 28 peaches the ifailpor- 
tion 10 of the plug it engages the .thread fornrntion 16. 
so 18 If the plug is a dose f it in the hde 34 the screw v«H 
be driven tilgh the tail portion 1* 
increase the grip of the dug both on the screw 38 and 
Se 34. IhouW the hole be somewhat oversee tor 
the plug, the screw win. on continued drmng thweof 
3s after is head 38 has engaged the element 39 being 
Set* £• threads it has cut (Hany) in the surfaces 
SSnd dmw the tail portion 10 towaris the head portion 
2 fi to expand the legs 1 2 somewhat to improve the 
grip within the hole. 
40 lnasecc«ln>xJedutitaationdthepug,*epl^ 
isusedinaholewhichextendsthroughmater.al41 ofa 

thickness less than the plug. 

As shown in Figure 6, the matenal 41 .s oT th* 
ness approximately equal to the length of the head pa- 
« ^hde 40 is prepared ^SS^SSZ 
size of the cylindrical head portion of the plug. The legs 
T w?H flex inwardly as the dug is pushed through ttie 
hole 40 and will then reassert themselves on the other 

50 the untormbore 14 with very littie effort engagement 
between the screw 42 and the bore being minimal. 
Se point of the screw 42 reaches the tail portion 
10 of the plug it engages the thread [tormation^ 16. 18 
55 andtorthwtomsofthescrew.wh^^ 

scL is not capable of further movement towards the 
wXfecTwTS.se the tail portion 10 to bedrawn 
Sard's the head portion 2 and the legs 12 bow on- 
wards, flexing at the three flexing portions. The final 
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position of the plug is as shown in Figure 7, with the legs 
\z flexed into a tight U shape and abutting against the 
inner face of the work piece matenal 41 . 

In this position, the cruciform arrangement of legs 
12 spreads the loads imposed on the material 41 by the 
tightening of the screw 42. These loads are not concen- 
trated on the edges of the hole 40. However, such a 
Son is on. thieved because the thread formaton 
K offers only slight resistance, while stiH gjng a 
svong connection, to the screw 42 of conesponding 
STand other dimensions. Wrtnout the thread forma- 
En the screw 42 would have to cut its own thread and 
he Ce this wouki impose on the tail portion J 0 may 
^sufficient to twist the legs 12 sothat Jjy* 
mately curl up into a ball. This does impose local zed 
Ste^the edge of the hole 40. Indeed it is likely to 
SSen anyway if a sere* of the wrong dimensions .s 
emSJed. S«*. even then, it is less. ikely to happen 
th^7the thread formation 16. 18 was en rely abs^t- 
!n third mode (Figures 8 & 9) the plug is used to 
secure a screw in a blind hole in a work piece of soft or 

friable material. M . 
Ar»le46ofapproxirT»telythesize^ 

head portion is prepared and the plug is inserted in the 
hofe STcrew 48 islhen inserted. While the legs 12 will 
Jave been, to some extent, pushed inwardly by mser- 
Z l the hole 46. the nature of ^ mater^ h. such 
that the saew can readily be pushed Jhrough^e plug 
(pushing the legs 12 outwardly into the soft material 
until the screw engages the thread formation 16. 18 ^ 
the tail portion 1 0. Generally, further driving of the screw 
S I cluse the screw to enter into the ta^tionlO 
The legs 12 will attempt to flex as they domsheet mate 
rial (as described above with refere^eto F,gur«6and 
7) but the wall of the bore prevents this. However, as 
the screw 48 tightens, it will begin instead to rotetefre 
S ration 10.!hus bending the legs 12 .nto somewha 
5 a? S shape. Further rotation of the saew 48 
Jause the tail portion 10 to be drawn towards the head 
portion 2 with an outwards bowing of the legs 12. Iw 

°will be understood that the actual <^^on ofthe 
plug when the saew 48 isfirmiy secured will be to some 
P «a1nt dependent on the nature of the matenal of the 
work piece and on the precise diameter of the hole 46. 

The instructton of the legs 12 contribute towards 
the ability of theplug to assume theshape^m^. 

ure 9. Firstly, the four legs 12 are all of «» same con 
sttuction. so they all tend to deform m the same ^way. 
Secondly, while each leg is increasing n t^-MN* 
ness from its outer portions towards its mWdle^ie 
bowed side faces 25reduce the uarsvereeth^essof 

the leg. and thus the leg has substantially the same aW- 
ty to flex along its length. Further. *e corfigurationof 
tSegapsSObetween the legs and adjacent s^oes 
25 2ft 27 of two adjoining legs have the effect that 
there is no interference between the legs which might 
eJuce the ability of the legs to twist. In fact these ve y 
Sures which encourage the bulging configuration in 



this soft material, and where t^nfl^^**" 
12 has a beneficial effect, would also of course like- 
Z erSurage this bulging effect in sheetformwork 
riece application as described above wrth reference to 
5 f^ure^amlT.arxlinwhfcharrarigemertthe^.st.ng 

and bulging of me legs 12 has a detrimental effect. 

H is primarily for this reason that the thread forma- 
tion 16 18 is provided in the fail portion 10. However to 
specify cut threads in the fail in a separate operation 
,0 after the plugs have been mouWed. or ever , to > mouW 
the threads in the plug on a helical die and thereby 
Suinng the plug to be spun off the die after moutdmg. 
would in either case be prohibitively expense. 

Thus the thread formation 16. 18 is formed as part 
, 5 oftr*mouldingoperationof^ 

manner that no subsequent operations are required 
after moulding is complete. ^„ orteflfa 
Figures 1 1 . 12 and 13 show the relevant parts of a 
mould 50. The mould 50 comprises two ^ng parts 
» ^^ichareshelllikeandformtheoutsidepnMileof 

the plug. They define two perpendicular planes 56. 58. 
first plane 56 being perpendicular to second pfane 58. 
and both intersecting along longitudinal axs 60 ofthe 
mould 50 and final plug. Figure 11 is m the second 
?s olane 58 while Figure 13 is in the f irst plane. 
P lachmoudP^ 52.54 ob^^^ 
ate profile to mould the parts of the plug descrbed with 
reference to Figures 1 to 10. Thus » has afa, mg 
portion 10\ Ihe main sub act of Figures 1 1 to 13. How 
30 ^Rgure 13. the mould parts 52^ 54 can be seen to 
Tave raised rib 22 1 to form the second flexing portion 22. 
£ tongrtudinal ribs 12' which between them form the 

le8S T^e mould further comprises cylindrical pins 
35 inserted in the mould p^ «). 52 from^e and 

betow. Borepin 62 isinserted from above ^MM 
bore 14 of the plug. For this purpose rt has ledges 31 
Shtai against rtos 12'toform the do* i30 between 
the legs 12. and in the head portion 6 they form the 
40 grooves 31. The finished plug can slide off tropin 62. 
The bottom of the mould is closed by end pin 64^ 

Two pegs 66. 68 are formed in each mould part 52. 
54 respectively. The pegs project obliquely downwards 
On Figure 13) into the cavity between the mouW parte 
45 TheyTe adjacent each other in said first plane 56. each 

another. Each pin 62. 64 is shaped at rtsendto ,abut the 
pegs 66. 68 without leaving any een th^£ 

Thus the bore pin 62 has a step 70 in thefirst plane r56 
50 betweenaffrstshoukter72abutti^ 

68 and a second shoulder 76 abutting top > edge 78 of 
*e peg 66. Similarfy the end pin 64 has a step 80 in the 
first plane 56 between a first ledge 82 abutting bottom 
SeTd peg 68 and a second ledge .86 abutting Mh 
« edge aVof the peg 66. The 76 ^ 
ledges 82. 86 are sloped to correspond wrth the slopes 

0<, 7eTnSnT«rst surfaces 6* 68a are .,1 and 
smooth, but the pegs 66. 68 each have second surfaces 
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66b. 66b. The second surfaces 66b. 68b commence at 
roots 65 of each peg and are at this point substantially 
£57 « i first plane 56. However, after pacing through 
*• second plane 58 towards a distal end 67 of each 
peg. the second surfaces change direction gradually 
until they end substantially parallel the second plane .58. 
The thickness R of each peg is equa. to the rad,us 
(allowing for shrinkage) of the shank of a sow 
rtefKled to be received in meplug. The r^usofcurw- 

ture of the end of each peg is also equal to ROn the 
second surface 66b. 68b are formed ndges 90. Be*«een 
h^oots 65 and the second plane 58 me ridge^ 90 are 
parallel the top and bottom edges 78. 88 and 7 . M erf 
pegs 66. 68 respectively. However, as the ndges 90 
curve around the end 67 they turn downwards. 

The pins 62. 64 have a general diameter equal to 
that of the bore 14 (again, allowing for shrinkage) of the 
finished plug. However, at their ends they are prodded 
Sh an Clique helical land 92. 94 of one turn adjacent 

^TeSandtish of each .and 92. 94 is in said 
first plane 56 so that here there is a further step 96 in 

^Th'e net resutt of this is that a thread formation can 
be moulded. The thread commences, for example, < at 
step 96 of the end pin 64, (this is at point A .n F.gure 12). 
Thtti?eadisform P edherebetweenthe.arKf94a^l^- 
est ridge 90 of the peg 66. After about one th.rd of a turn 
(point C) the thread begins to be lost (in the sense of 
b*g on the circle of radius between R and S) as rt 
enters the peg 66. but it restarts after passing through 
£Z *£? (point D) between the .and 94 and tije 
,owest ridge 90 of the peg *r *■-«• 

third of a turn (point F) the thread isle* as £ ente« 
peg 68 but again it reslaris beyond the fret plant s 56 
feSnt A again), but this time between the lowest rdge 
9b of the peg 66 and the next ridge. The thread 
progresses initially up the upwardly curved portion of 
theridges 90 (to point B) before proceeding fa** up 
the straight but obliquely disposed partsof*e ndges 
90. However, the thread is lost aga.n at pant C but 
again restarts between ridges 90 on the peg68. 

We have found two ridges 90 to be sufficient, but 
clearly more are feasible. 

Finally, the thread restarts at A again below step 96. 
after having been lost on passing through peg 68. 
Seen top rkfge 90 of peg 66 and the land 92onthe 
pin 62. At point C the thread continues uninterrupted 
around the end of the peg 68 and between the tc^most 
ridge 90 thereon and the tend 92 continuing round the 
P S?62 until the thread ends at step 96 of the p,n 62_ 
Thus the thread so formed is of three turns, but two of 
the turns each have about one third missing as a resutt 
of the pegs passing through them. Moreover, ttie pegs 
form a slot 19 on either side of the tail portion 10^ * the 
plug, which inevitably has a weakening effect but both 
decencies are a small price to pay in return for a quite 
satisfactory thread formation. 

When the mould 50 is assembled, plastic matenal 



is injected in a known way and allowed to harden. The 
mould is separated first by withdrawing thee* ^64 
but followed closely by mutual separation of the mould 

part* 52 ' 5 *- . 
s The direction of separation can in each case be that 

of the pegs 66. 68 so that the plug is left on the pin 62 
lm which tt can subsequently be ejected. How^ 
the pegs 66. 68 can act also as ejector pins if the parts 
52 arTseparated in sad first plane in directions perpen- 
io dicular to the second plane. 

As the pegs 66. 68 are then drawn out of the slots 
19. they drive the plug downwards off the pin 62. 

Thus a screw (not shown) of 6hank diameter R and 
thread diameter S (allowing, of course, for shrinkage) 
,5 andr*vir*athreadpitcnequa^ 

ridges 90 and the lands 92. 94 above and below, is 
capable of being driven into the tan portion 10 of the 
piuasutetantially without having to cut any thread rtseK. 
This means that the lands 16can. infact, becksetoje 
20 screw so that a particularly strong connection to the 
screw is possible, even with some parts of the thread 

mKS Sause it does not have to cut its own thread, 
there is little resistance to a screw being drivenand so 
25 the advantages for the plug as mentioned above are 
realist. At the same time however, the unit cost of man- 
ufacture of the plug with this thread fonmtior us r*\ 
increased by any significant amount '^eedm u *P e 
plugs can be moulded simultaneously if the mould 50«s 
3 o arranged with multiple cavities and pins, each as shown 

'"^AttSh^the aforementioned thread formation is 
designed as near to a perfect helix as possible, it should 
be appreciated that, being constructed from nylon rt 
35 can be allowed that the thread formation be only an 
approximation of a helix. Thus to aid wrthdrawal of the 
Pins 66. 68. they could have first and second parts of 
ttie sides 66b. 68 which are straight and not curved as 
2£". second part being substantially parallel sad 
M second plane 58 while the first part is parattel the f n* 
plane 56. Alternatively, the grooves could be tepered 
somewhat from root to distal end. or could be shallower 
Indeed, the fact that nylon or a like Serial is used 
Sows some cutting of the bore to be permrtted without 
« departing from the essence of the present invention 
indeed, screws of even the wrong dimensions can still 
be used to good effect, although this is not of course 
preferred. 



50 Claims 

1 A plug for use in securing a screw in a previously 
' formedholeinaworkpiececomprisingaheadpor- 

tion (2). a tail portion (10) of substantially the same 
55 external diameter as the head portion (2) and legs 
(12) interconnecting the tail portion (10) and the 
head portion (2). wherein the tail portion (10) com- 
prises a body having a central bore from a leg end 
to an opposite open end. said leg end being con- 
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12 



10 



15 



20 



necled to said legs (12). characterised in that it fur- 
^C^lirst single hel^ 1^(16) of J 

most onTturn being formed in add bore near sad 
leg end, a second single helical land (16) of at most 
one turn being formed in said bore near said open 
end. each helical land (16) having a start and an 
end being in a first plane (56) containing a central 
longitudinal axis (60) of the plug, inclined arcuate 
grSes (18) being formed in said bore between 
sa™ands(16).andtwoc^ 
of said cylindrical portion connecting with sari bore 
each opening having a first side winadert iwrth 
sari plane (56) and a second parallel srie on oppo- 
site sides of said plane (56). a second plane (58) 
being defined by said axis and lying P*P^< 
sab first plane (56). said second sides of each 
opening each having a profile the same as the pro- 
file in said second plane (58) of sad grooves m the 
bore said helical lands (16) and sax! arcuate 
amoves (18) constituting a thread formation such 
L» a screw of appropriate dimensions can dnve 
Sugh SforrSon substantially without cutting 
the material of the plug. 

2. A plug according to Claim 1. wherein there are two 
arcuate grooves (18) extending between said sec- 
ond side of said openings (19) in a direction parallel 
said first plane (56) until said second plane is 
reached whereupon said grooves curve ur* they 
are substantially parallel said first plane (56) and 
terminate at the other opening. 

3 A plug according to Claim 2, wherein the grooves 
3 ' Jurve in said f irst plane (56) as well as ,n aptene 
Perpendicular said first and second planes(56.58). 

4. A plug according to claim 2. wherein said grooves 
beWen the second side of each opening and sad 
second plane (58) are substantially straight and 
dtSted obliquely downwards in a plane parallel 
said first plane (56). 

5. A plug according to Claim 1. wherein the width of 
saW openings (19) is equal the radius of sad bore. 

6. A method of moulding a plug corr^isi^^^^ 

a mould in two mating parts (50.52) .def^rst 
and second perpendicular planes (56 58) each 
part having a head forming portion, a teil formmg 
portion and a legs forming portion between sad 
head and tail forming portions, the two parts maftng 
along said second plane (58) which contains a ton- 
grtudinal axis (60) of said plug when 
first plane (56) also containing said a»s (60) the 
mould further comprising a bore pin (62) and an 
end pin (64), the pins lying along said axis and each 

stantially cylindrical and having a helical land 
former at said facing end. each former having a 
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start and a finish lying in said first plane (56) and 
being within the confines of the tail forming portion 
of said mating parts when the mould is assembled, 
a peg (66.68) being disposed in each tail faming 
portion of each mating part of the mould, each peg 
teving a root end attached to said mating part and 
aSend.andafirst surface (66a.68a) extending 
between said root to said distal ends and being in 
Srst plane (56). the ends of saidfirst^rfeces 
being adapted to lie against each crther whenthe 
moukl is assembled and said pins being adapted to 
abut said pegs such that a continuous bore is 
formed in said plug during moulding, said pegs 
being grooved on a second surface thereof, a firs o 
SJooves being substantially parallel said first 
oiane (56) from the root end of the plug until said 
s*x>nd plane (58) is reached whereupon said 
grooves change to a second ^ grooves bang 
substantially parallel said second plane (58). sa.0 
method further comprising the steps of 

a) assembling said mould; 

b) injecting material in said mould to fill its cav- 
ities; , 

c) allowing said material to harden; 

d) opening said mould by moving said mating 
parte (52.54) away from said bore pin (62) in 
the direction of said f irst grooves; 

e) moving said end pin (64) in said axial direc- 
tion to release the plug from the bore pin (62). 
whereby a plug is formed having a thread for- 
mation in a tail portion (10) thereof such ftt a 
screw of appropriate dimensions can be driven 
through said tail portion (10) substantially wrth- 
out cutting the material of the plug. 

7 a method according to Claim 6. wherein said pegs 
' are directed obliquely downwards and wherein said 
mould is opened by perpendicular movement of 
said mould parts, whereupon the ct*q» • tJJT J 
said pegs (66.68) ejects the plug axally off said 
bore pin (62). 

PatentanspriJche 

Dubel zur Verwendung fOr die Befestigung einer 
Schraube in einem zuvor hergestellten Loch in 
emem Wertetock. aufweisend «nen topfbereich 
(2) einenEndbereich(10)mitimwesenttK;hendem 
deichen AuBendurchmesser wie der Kopfbereich 
£ u^Arme (12). die den Endbereich (10) urxl 
den Kopfbereich (2) verbinden. wobe. der Endbe- 
Sh (icjeinen KOrper mit einer Mittebohrungjn 
St! Amende zu einem 0«^.egerWen 
offenen Ende hat und dieses Armende mit den 
Armen (1 2) verbunden ist, 
dadurch gekennzelchnel. daB er ferner emen 
ersten einzelnen Wendelabschnitt (16) mit maximal 
einer Windung in der Bohrung nahe dem Armende 
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~a oinan zweiten einzelnen Wendelabschnitt (16) 

SSSsssgS 

SSt aene (56) hat and eine "JjJSS 

ten eder Offnung J»f e,n .„> der Nute n in 

dem T ,n 2 u^^Kelabschnme 
der Bohrung ist ^^' MWeineGewinde- 

formbilden. sodaB erne ^r^a, 
werden kann. 

enden. 

* sssssss 

58)gekr0mmtverlaufen. 

einen B**J ' " Tei|e entta ng der 

Armtormbereich hat. die ^;" 6 „« 8in d, die 
zweiten Ebene (58) aneinander angepa^ . 

enthalt, wobei d,e erste Ebene 
( 60) enthalt *• ftjr fernery en ^ 
( 62) und «nen^n (6*) ^ ^ ^ 
Achse Begen und von denen jeuo 



so 



35 



40 



s H O m 9 nderenzugwandtist. w0bei ' ederStm 

jedem E«Jb^*?S vorgesehen ist, der ein 
Form em Einsatz (66. wjvu »u ^ ^ 

aaSssggsas 

Hohlraumezuttllen; 
r^Ausnartenlassendes Materials. 

SSnTln wesentlichen ohne Schnejden 
£ rSSST- DObetsdurch den Endbe- 
reich(10)gedreht«erdenkann. 

du f 'ISSXS^SS^ ° eneioto Au6rich " 

Bohrungsstitt(62)auswim. 

Revendlcattons 

ChevHiede^nee*^ 

*""-2 Srcc^nS^edetete 
une piece a traveler, cornp° ^ |e 

^ M2uS r^ettSent la parte de 
et des pattes (12) ™^ ™T ^ laquelle la 
queue (10) et la parte de tete (2). aans «q 
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alesage centra opposee, 

de patte iusqu & une H ^ r en e eauxdrtespattes 
te(tteextren^depatte^j«>^ deplu6 5 

(12 ). caracterisee ^ (16) d au 

de ladite extremrte de pane ^ ^ for . 
helicoWale urnque (16) ««JP d ^ extre- io 
mee dans .edit ''^KCldale (16) ayant 
mite ouverte. ^K un premier plan (56) 
undebut etunefin «***J!^£, (60) de la che- 
comportantraxeionj^na H*™^ (18) 

ville.desgorg^enared^ rtrelesdites ^ a . I5 
6ta ntformeesdans^^sag dans ^ 

8 es(16) i e I d ^ ^^ndriQue definissant 
que c6te de ladrte P*™ rt un prermer 

"edit alesage. chaque objure ay ^ ^ 
06,6 ooincidant avec ' ^ dud it 20 

Ste parage %^SS*» 
^ (56) ' ^CrSlairement audit pre- 
axe et etant * 6 Pf ^ ^ de chaque 
mier pian (56V ^ S u r p S^ueaupro.« 
ouverture ayant chacun unp e=os- 2 s 

dans ledit second plan tf») o ^wales 
^ dans I'alesage. lesd ^ r s d ^erde (18) consti- 
^^^n^detr^e^inevis 

tuant une ^^^J^ «,« entralnee a tra- 
r^nS^entsansde^er 30 

lemateriaudelacheville. 

existedeuxgorgesena^^^ 35 

etfre ledit ^ n ^,laiK?prer«erplan(56) 
dans une direction J^ff^ atteint apres 
jusqu'a ce que ledrt p , u>a ce qu'elles 
'quel lesdites ^^^audtpVerrter plan (56) 

et second plans (56. 58). 

, Proc6d6 de — 5*t5£S22 



ayant unepartie^ 6 "^ une ^ d e 
tie de m f TdSesUeentrelesditespart.es 
mise en forme de paw «w (esdeuxpar- 
demiseentorme^tweetdeque Becood 

ties etant tongSud'™) (60) de 

^^TSSSe^nSL. ledH premier 
ladite ^'^^ussHedit axe (60). le moule 
plan (56) comportant aussweu > (62) ^ un 

ergottfextrtmrt^. les erg ^ ^ 

dudit axe et ayant ehacu" u pr6s 
vis-a-vis de I'autre «=haquee^ t ^ ^ 
cylindtiqueet ayant un extremrte 
de plage h*c*»« J^, de mise en 

srtuee en 2°** *• ,ed,t 

forme ayant f^^aies limrtesde la par- 
premier plan (56) J 6tarrt« desd . tes 
tie de mise en forme de qu asse(tWe> 
complementa^es^^ 6 dans chaque 

U ne broche ^g^^uede cheque parte 
parte dem.se en forme oe qu ayant 

Smpl^mentaire ^'^ae parte compSe- 
U neextr6n*edep^1^^ ^ premi6re 
mentaire et u ^^artUe ledrt pied etles- 
surface (66a. 68a) s 6t ^^7dans ledit premier 
dites axtremites d*^es extent s suf1a . 

ces etant adaptfeespour eu et les drts 

,,autre ^ U ^r~urfertr buter centre lesdi- 
W* ^f^e jTqJu" alesage continu e^t 
tes broches le moulage. les- 

forme dans ladrte ch«MlepwK» ^ une 

dites broches etantrm^es oe jj^ ^ 
seconde surface * audrtprerrter 
tes gorges etart a^u^JPJ de h cne . 
plan (56) a partr de ••J^ond plan (58) sort 

plusdesetapesconstetanta: 



55 



d 'ouvrir ledit ^g*££Si**»> 
tiescon^emerrta.res(^ ^ ^es 
sage (62) dans la d.rection desones u 

0Or0eS , : i«dt eroot tfextremrte (64) dans 
e) d*lacer '^.'^RWrerlachevillede 
ladrte direction ax pour » chey . ||e 

rer90t ^^Se fofrnaCn «letee dans sa 
est formee ayant une form« ^ 
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Proc6d6 selon la revendication 6, dans lequel lesd.- 
tee broches sort dirig6es en oWique vers le bas et 
dans lequel ledit moule est ouvert par un d6place- 
ment perpendiculaire desdrtes partis de . mou e, 
aprts qua la disposition en oblique desdrtes bro- 
ches (66. 68) 6jecte la cheville axialement en 
dehors dudit ergot d'a!6sage (62). 
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